Introduction
There have been relatively few reports of serious neurological disease as a complication of partial gastrectomy. The first description of " subacute combined degeneration of the cord " following a Billroth II partial gastrectomy was recorded by Knox and Delamore (1960) , and since then there have been fewer than 10 other cases reported. Nevertheless, Olivarious and Roos (1965) suggested that such neurological complications are much more common ; from a variety of Scandinavian sources they were able to review 26 cases of " myelopathy " associated with low serum vitamin-B12 levels after gastrectomy. In these patients the average time of onset of neurological symptoms was more than 10 years after operation. * 
Present Series
In a five-year period in our centre we have seen and treated 14 patients with neurological disease after partial gastrectomy. In many of these the response to treatment has been poor and some are permanently incapacitated with an irreversible neurological disorder. (Although relatively rare this is obviously an important clinical problem.) The findings in these patients are summarized in Table I . . Neurological Presentation.-All patients complained of difficulty on walking, with unsteadiness and muscular weakness. The majority also had paraesthesia or numbness and a feeling of malaise or depression. Attacks of loss of consciousness were reported by five. All patients had abnormal neurological signs in a lower limb and all had muscle weakness ; in 10 cases gross muscle-wasting occurred. Loss of vibration sense below the costal margin was also a universal finding, and loss of proprioception occurred in 11 with rombergism in 10. Furthermore, unequivocal evidence of abnormal neurological signs in an upper limb was present in only four patients (Cases 3, 6, 12, and 13). These signs included diminished pin-prick sensation in two, loss of two-point discrimination also in two, muscle weakness of the upper limbs in four, and ataxia in three.
Peripheral Nerve Abnormalities.-In seven of these patients electromyography and nerve conduction tests were normal. In skeletal muscle biopsy specimens, however, vital staining with methylene blue showed abnormalities of the terminal motor innervation in all seven patients examined. Histochemical and electron microscopical examinations are being made and will be the subject of a future report (A. L. Woolf, personal communication, 1967). The microscopical abnormalities of the terminal motor innervation are similar to those seen in nutritional neuropathy in adult coeliac disease (sprue syndrome) (Cooke, Johnson, and Woolf, 1966) .
Associated Postgastrectomy Deficiencies.-Only one patient was seriously anaemic on presentation, though some had already been treated, and all those who had not been treated showed signs of iron deficiency. Serum levels of vitamin B12 were below normal and there was evidence of vitamin-Bl2 malabsorption in most patients, but this was not inevitable. Three patients had normal serum vitamin-B12 levels, no macrocytosis, and normal radioactive vitamin-B12 absorption (Table II) .
Eight patients had osteomalacia, which was proved by bone biopsy or by biochemical response to vitamin-D therapy. Early in the series four patients were not specifically examined for osteomalacia. The serum folic acid level was measured in 10 patients; in one patient it was 2-1 jug./ml., while all the rest had levels of above 3 7 jug./ml. Aetialogical Factors.-Ten males and four females were studied in the series; this is in keeping with the sex ratio of all postgastrectomy patients seen in our gastrectomy clinic. There was, however, a definite preponderance of patients whose original operation had been for gastric ulcer as compared with those with duodenal ulcer (9: 5). One patient had had a gastrojejunostomy, while all the rest had had Billroth II operations; however, one of these (Case 14) had been converted to a Billroth I anastomosis two years before the onset of signs of neuropathy. A Wassermann test, which was performed on the serum of six patients and on the cerebrospinal fluid of two, proved negative in all. Eleven patients had lost weight and all but one had steatorrhoea. The amount of faecal fat excreted each day was, however, within the usual postgastrectomy (Billroth II) range of 7 to 10 g. In only one case was it above 12 g./day. Bacteriological examination of the upper jejunal contents in all six of those examined showed gross contamination (Table III) . Biopsy specimens of the small bowel showed no villous abnormality in the six patients examined, while those of the stomach showed gastritis in three, gastric atrophy in two, and normal mucosa in one. Response to Treatment.-There was dramatic improvement after vitamin-B12 therapy in three of the patients (Cases 2, 6, and 13) in whom there was gross vitamin-B12 deficiency but no osteomalacia. The neurological signs in these patients were florid, with extensor plantar responses, rombergism, and anaesthesia. The remaining patients showed a variable but usually poor response to treatment. Some improved temporarily with vitamin B12 and others responded partially to additional parenteral multivitamin preparations. Correction of the vitamin-D deficiency produced no dramatic neurological improvement in any patient but may have contributed to the slight improvement seen in some.
Discussion
Neurological abnormalities are known to be associated with a variety of gastrointestinal diseases including regional enteritis, intestinal blind-loop syndrome, primary amyloidosis, Whipple's disease, and adult coeliac disease (Cooke and Smith, 1966) . They are also associated with carcinomatosis and alcoholism. In this series of patients all these possibilities have not been completely excluded. All the patients reported here, however, had one common feature, neurological symptoms presenting many years after partial gastrectomy. Though it cannot be proved that the partial gastrectomy caused the neuropathy we have attempted so far as is possible to exclude other causes.
In the six patients in whom primary small-bowel disease seemed a possible diagnosis jejunal biopsy showed no villous abnormality. In the remaining eight cases primary small-bowel disease cannot be excluded but is thought unlikely. Regional enteritis and jejunal diverticulosis can be excluded in all cases by means of barium studies of the small bowel. There is possibly a close relation between this postgastrectomy neurological disease and the intestinal blind-loop syndrome, particularly in view of the high number of Escherichia coli and other " colonic" organisms found on jejunal aspirations in the five patients examined. The effect of long-term antibiotic therapy has not yet been fully evaluated in these patients, but no striking improvement has been observed so far.
Psychopathic disturbances are a notable feature of most of these latter patients and many are difficult to treat as they will not attend for supervision.
The response to vitamin B12 appears to separate these patients into two overlapping groups. The three patients who had a good response to vitamin B12 had more florid neurological disease with a typical picture of " subacute combined degeneration " while those with a poor response had more in common with the patients with neuropathy complicating adult coliac disease as described by Cooke and Smith (1966) . Osteomalacia should be suspected, particularly in the resistant cases. If detected it should be treated with vitamin D. Nevertheless, the dangers of vitamin-D overdose must be stressed and for this reason regular therapeutic doses of vitamin D should be given only with the safeguard of regular supervision.
Introduction Kaitz (1961) showed that certain pregnant women with asymptomatic bacteriuria had impaired urinary concentrating ability, a finding confirmed by Norden and Tuttle (1965) and by Elder and Kass (1965) . This paper further investigates the relationship of maximum urinary concentrating ability in pregnant women with bacteriuria to age, parity, period of gestation when the test is performed, osmolality readings throughout a 24-hour period of restricted fluids, and total 24-hour urinary volume. The subsequent development of symptomatic urinary tract infection is also studied.
Throughout this study significant bacteriuria is defined as the presence of more than 100,000 Gram-negative organisms per ml. of urine in at least two consecutive specimens in any patient.
Patients and Methods
All pregnant women who attended for antenatal care in Cardiff in 1967 had a midstream urine specimen collected on their first visit. Preliminary vulval cleansing with a weak cetrimide solution (Williams et al., 1969) was first performed. Clean voided specimens were then returned to the laboratory in iced vacuum flasks.
Urine Culture.-Within two hours of collection dilutions of urine were spread on to the surface of blood agar and MacConkey's medium plates. Quantitative colony counts were made after overnight incubation at 370 C. If the specimen contained more than 10,000 Gram-negative organisms per ml., a second specimen was examined within 10 days.
Of 5,542 patients 211 (3 8%) were found to have asymptomatic significant bacteriuria. These 211 were told that a slight urinary tract infection might be present, and arrangements were made for their admission to the antenatal ward for a period of 24 hours within the next few days. Studies were completed on 163 (77%) patients. The period of the test was from 12 noon on the first day to 12 noon on the second, during which period they refrained from all fluids, dry food only being allowed. They were not kept in bed, and were asked to pass urine threeto four-hourly. All the urine passed was collected and measured. Osmolality determinations were done on the Advanced Instruments Osmometer, the urine being left at 4°C. until the measurement was performed within three hours of collection.
Similar investigations were performed on a group of pregnant women with sterile urine. One woman at each hospital booking clinic was asked if she would come into hospital for a period of 24 hours in order that her renal function could be estimated. It was explained to her that the test would entail deprivation of fluid for 24 hours. If she preferred not to do so, another was asked, and so on until a volunteer was found. In this way 45 normal controls were included in the study.
One of the major aims of this study was to determine the effects of treatment of asymptomatic bacteriuria in pregnancy, and a randomized controlled clinical trial was started as soon as the presence of bacteriuria had been established and the osmolality studies completed. The clinical trial will be reported elsewhere, but osmolality had an important effect on the outcome of treatment which is considered here.
Patients were allocated at random to " treatment " or " control " groups. The treatment group was prescribed a course of sulphadimidine 1 g. three times a day for seven days, then two or three weeks after the end of this course the urine was re-examined. If it was sterile no further treatment was given, if it was not sterile the patient was prescribed 100 mg. of nitrofurantoin twice daily for seven days. If this was successful no further treatment was given, but if the bacteriuria still persisted ampicillin 250 mg. three times daily for seven days was prescribed; if necessary this course of ampicillin was repeated. No patient in the treatment group received more than one course of sulphadimidine or of nitrofurantoin, but some required repeated courses of ampicillin. Those patients who relapsed after having sterile urine continued the pattern of these treatments at the point where it had been interrupted.
Patients allocated to the contrast group did not receive treatment for their asymptomatic bacteriuria until such time as symptoms presented. These women were, however, given a supply of sulphadimidine and told to take 1 g. three times a day for seven days if they suffered from symptoms of frequency,
